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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To decrease a change in the luminance of the lamp of a liquid 
crystal display device of a back light system by constituting a short wiring 
which connects the lamp and inverter power supply circuit and fixing the 
potential of a reflecting plate and supporting frame at the reference 
voltage of the inverter power supply circuit. 

CONSTITUTION: The inverter power supply circuit 17 is disposed on the 
source voltage Vh side of a cold cathode tube 13 and the wiring 1 7A on 
the voltage Vh side is constituted shorter than the wiring 1 7B on the 
reference voltage VSS side. The conductive reflecting plate 14 and the 
supporting frame 1 6 are fixed at the voltage VSS by the wiring 1 7B. The 
floating capacity of the wiring 1 7A is thereby decreased, by which the 
fluctuation in the voltage Vh and frequency is decreased and the change 
in the luminance of the tube 13 is decreased. 
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SPECinCATION 



1 . Title of the Invention 
LIQUID CRYSTAL DISPLAY DEVICE 

2. Claims 

1 . A liquid crystal display device of a backlight system comprising a lamp that 
irradiates a liquid crystal display section and that is driven by an inverter power supply 
circuit, wherein a power supply voltage wiring that connects the inverter power supply 
circuit to one end of the lamp is configured to be shorter than a reference voltage wiring 
that connects the inverter power supply circuit to the other end of the lamp. 

2. A liquid crystal display device according to claim 1, wherein the lamp is a cold 
cathode tube driven by a high-frequency voltage, 

3. A liquid crystal display device according to claim 1 or 2, wherein the reference 
voltage ^plied to the reference voltage wiring of the inverter power supply circuit has 
the level substantially the same as the level of the reference voltage of a driving circuit 
that drives the liquid crystal display section. 

4. A liquid crystal display device of a backlight system comprising a lamp that 
irradiates a liquid crystal display section and that is driven by an inverter power supply 
circuit, wherein the potential of a conductive reflection plate that reflects the light of the 
lamp onto the liquid crystal display section for irradiation^ and/or the potential of a 
conductive support frame that supports the liquid crystal display section or lamp is fixed 
to the level substantially the same as the level of the reference voltage of the inverter 
power supply circuit. 

5. A liquid crystal display device according to claim 4, wherein the reference 
voltage of the inverter power supply circuit has the level substantially the same as the 
level of the reference voltage of a driving circuit that drives the liquid crystal display 
section. 
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3. Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to a liquid crystal display device, and more 
particularly to a technique effective to be adapted to a liquid crystal display device of a 
backlight system, 
[Prior Art] 

FIG 4 (schematic sectional view) shows a schematic configuration of a liquid 
crystal display device of a backlight system developed by the present inventor. As 
shown in FIG 4, the liquid crystal display device is mainly composed of a liquid crystal 
display section (LCD) I, diffusion plate 2, cold cathode tube (lamp) 3, reflection plate 4, 
wiring board 5, inverter power supply circuit 7, and support frame 6. 

The liquid crystal display section 1 is composed of a time-sharing driving 
system in which pixels are arranged in a matrix. The liquid crystal display section 1 is 
driven by a liquid crystal driving circuit mounted to the wiring board 5. 

The diflFusion plate 2 diffuses the direct light from the cold cathode tube 3 and 
the reflection light that are once reflected by the reflection plate 4 from the cold cathode 
tube 3 so as to uniformly irradiate the liquid crystal display section L The reflection 
plate 4 is made by performing a white coating on the surface of an aluminum plate. 

One or plural slender thin cold cathode tubes 3, each haviag a length of 20 to 
30 [cm], are used. The cold cathode tube 3 is driven by a power supply voltage Vh of 
300 to 400 [V] and higji frequency of 30 to 40 [KHz] of the inverter power supply 
circuit 7. The power supply voltage Vh of the inverter power supply circuit 7 is 
supplied to one end side of the cold cathode tube 3 by a power supply voltage wiring 7A. 
The other end side of the cold cathode tube 3 is connected to the reference voltage Vss 
(e.g., ground potential GND 0 [V]) of the inverter power supply circuit 7 through a 
reference voltage wiring 7B- 

In the liquid crystal display device of a backlight system thus configured, the 
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liquid crystal display section 1, dififtjsion plate 2, cold caihode tube 3, reflection plate 4, 
and wiring board 5 are housed in the st^ort frame 6. The support frame 6 is made by, 
for example, performing zinc plating on the surface of an iron plate (see Japanese 
Utility Model Application Laid-OpenNo. 61-128885). 
[Problem to be solved by the Invention] 

When the present inventor drove the aforesaid developed liquid crystal display 
device of a backlight system, the present inventor found the problem that the change in 
the luminance of the cold cathode tube 3 was significant, and the image display on the 
liquid crystal display section 1 was difficult to be seen. The present inventor considers 
iJiat the problem arises due to the following reason, A stray capacitance on the basis of 
the length of the vraing and a stray capacitance produced between the neighboring 
conductors, i.e., the reflection plate 4 and the support frame 8, are applied to the power 
supply voltage wiring 7A between the inverter power supply circuit 7 and one end of the 
cold cathode tube 3. Since the stray capacitances become a load to the inverter circuit 
of the inverter power supply circuit 7, the power supply voltage Vh and the frequency 
applied to the cold cathode tube 3 vary. In case where the power supply voltage wiring 
7A greatly extends so as to correspond to the length of the cold cathode tube 3, in 
particular, the problem described above becomes significant. 

Further, the present inventor has confirmed the fact that malfunction is 
frequently caused on the liquid crystal display device, since a noise due to high 
frequency voltage/current is produced on the liquid crystal driving circuit when the 
power supply voltage wiring 7 A extends in the vicinity of the wiring board 5. 

An object of the present invention is to provide a technique capable of reducing 
a change in the luminance of a lamp in a liquid cxystal display device of a backlight 
system. 

Another object of the present invention is to provide a technique capable of 
providing an easy-to-see image display on a liquid crystal display device of a backlight 
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system. 

Another object of the present invention is to provide a technique capable of 
preventing a malfunction of a liquid crystal display device of a backlight system. 

The foregoing objects and novel characteristic of the present invention will 
become apparent from the dracription of the specification of the invention and the 
appended drawings, 
[Means for solving Problem] 

The representative outlines of the inventions disclosed in the present 
application will be briefly explained as described below. 

In a liquid crystal display device of a backlight system, a power supply voltage 
wiring that connects a lamp and an inverter power supply circuit for driving the lamp is 
configured to be short. 

Further, in a liquid crystal display device of a backlight system, a potential of a 
conductive reflection plate, support frame, etc., is fixed to a level same as the level of 
the reference voltage of the inverter power supply circuit. 

The reference voltage of the inverter power supply circuit has the level same as 
the level of the reference voltage of the driving circuit that drives the liquid crystal 
display section. 
[Operation] 

According to the aforesaid means, the stray capacitance of the power supply 
voltage wiring is reduced, and the fluctuation in the power supply voltage and 
frequency applied to the lamp can be reduced, whereby the change in the luminance of 
the lamp can be reduced. 

Further, since the stray capacitance applied to the power supply voltage wiring 
can be reduced, the change in the luminance of the lamp can be reduced, 

Moreover, since the occurrence of a noise, due to the frequency voltage/current 
of the power supply voltage wiring, on the liquid crystal driving circuit can be reduced. 
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a malfunction of the liquid crystal display device can be prevented. 

The present invention will be explained hereinafter according to one 
embodiment in which the present invention is applied to a liquid crystal display device 
of a backlight system having a liquid crystal display section of a time-sharing system. 

In all drawings for explaining the embodiment, the same numerals are given to 
the components having the same function, and the repeated explanation will not be 
described. 
[Embodiment] 

FIG 1 (schematic sectional view) shows a schematic configuration of a liquid 
crystal display device of a backlight system accordiag to one embodiment of the present 
invention. 

As shown in FIG 1 , the liquid crystal display device of a backlight system is 
mainly composed of a liquid crystal display section 11, difiusion plate 12, cold cathode 
tube Oamp) 13, reflection plate 14, wiring board 15, inverter power supply circuit 17, 
and support frame 18. 

As shown in detail in FIG 2 (structural block diagram of a liquid crystal 
display system), the liquid crystal display section 11 is composed of a time-sharing 
driving system. In the liquid crystal display section 1 1 , a pixel is composed at the 
intersection of scanning electrodes extending in the direction of row and display 
electrodes extending in the direction of Une. The pixels are arranged in a matrix. 

The liquid crystal display section 11 is driven by scanning electrode driving 
circuits 15Ato 15C, display electrode driving circuits 15D to 151, and power supply 
circuit 15 J, respectively, those being mounted on the wiring board 15. 

The scanning electrode driving circuits 15Ato 15C drive (select) the scaiming 
electrode of the liquid crystal display section 11. A display start signal FLM, clock 
signal CLi J liquid crystal AC driving signal M, from a controller not shown, and a 
power supply of a predetermined level from the power supply circuit 15 J, are inputted 
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to the scanning electrode driving circuits 15A to 15C. 

The display electrode driving circuits 1 5D to 1 5F drive (select) the upper (U — 
LCD) display electrode of the liquid crystaQ display section 1 1 . llie display electrode 
driving circuits 15G to 151 drive (select) the lower (L- LCD) display electrode of the 
liquid crystal display section 11, A clock signal CL2 from the controller is inputted to 
the display electrode driving circuits 1 5D to 1 51^ and display data signal UD is inputted 
to the upper (U - LCD);, while display data signal LD is inputted to the lower (L - LCD)> 
from the controller. A power supply of a predetermined level is also inputted to the 
display electrode driving circuits 15D to 151 fix>m the power supply circuit 15 J. 

Inputted respectively to the power supply circuit 15J are logic driving power 
supply voltage Vdd, reference voltage Vrr^ liquid crystal driving power supply voltage 
Vee, liquid crystal driving voltage (contrast adjusting voltage) VO, The logic driving 
power supply voltage Vdd is, for example, 5 [V]. The reference voltage Vrr is, for 
example, a groimd potential GND 0 [V] of the circuit. The liquid crystal driving 
power supply voltage Vee is, for example, - 21 [V]. The liquid crystal driving voltage 
Vo is, for example, an intermediate voltage of the logic driving power supply voltage 
Vdd and liquid crystal driving power supply voltage Vee- 

The difi^ion plate 12 diSuses the direct light from the cold cathode tube 1 3 
and the reflection light that are once reflected by the reflection plate 14 from the cold 
cathode tube 13 so as to uniformly irradiate the liquid crystal display section 1 1 . The 
reflection plate 14 is made by performing a white coating on the surface of an aluminum 
plate. 

The cold cathode tube 13 is formed into a thin, slender shape of approximately 
20 to 30 [cm]. In the present embodiment, two cold cathode tubes 13 are provided 
(not limited thereto, and one or three or more tubes may be employed). The cold 
cathode tube 13 is driven by the inverter power supply circuit 17. 

As shown in detail in FIQ 3 (circuit diagram of the inverter power supply 
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circuit), the inverter power supply circuit 17 is mainly composed of transistors Tri, Trz, 
resistances Ri to R3, capacitances Cj to Cs, coil transformer T, diode DC voltage 
terminal Vcc, and reference voltage terniinal Vrr. The DC voltage terminal Vdd is, for 
example, 12 [V], and the reference voltage terminal Vrr has the level substantially the 
same as the reference voltage Vrr of the power supply circuit 15 J. This inverter power 
supply circuit 1 7 is configured to output power supply voltage Vh of 300 to 400 [V] and 
high frequency of 30 to 40 [KHz] so as to drive the cold cathode tube 13. The power 
supply voltage Vh of the inverter power supply circuit 17 is supplied to one end of the 
cold cathode tube 13 by a power supply voltage wiring 1 7 A. The other end of the cold 
cathode tube 13 is connected to the reference voltage Vrr of the inverter power supply 
circuit 17 via a reference voltage wiring 17B. 

The liquid crystal display device of a backlight system accommodates therein 
the liquid crystal display section 11, diffusion plate 12, cold cathode tube 13, reflection 
plate 14, and wiring board 1 5 as supporting with the siipport frame 1 6. The support 
frame 16 is made by, for example, performing zinc plating on the surface of an iron 
plate. 

In the liquid crystal display device of a backlight system thus configured, the 
inverter power siqjply circuit 1 7 is arranged at one end side (the side of the power 
supply voltage Vh) of the cold cathode tube 13 in order to shorten the power supply 
voltage wiring 17A that connects one end of the cold cathode tube 13 and the power 
supply voltage Vh of the inverter power supply circuit 1 7 than the reference voltage 
wiring 1 7B that connects the other end of the cold cathode tube 13 and the reference 
volt^e Vrr of the iaverter power supply circuit 1 7. Accordingly, the liquid crystal 
display device of a backlight system can reduce a stray capacitance of the power supply 
voltage wiring 1 7 A, by wiiich the fluctuation in the power supply voltage Vh applied to 
the cold cathode tube 13 and frequency is decreased and the change in the lumiuance of 
the cold cathode tube 13 can be decreased. As a result, the image display of the liquid 
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crystal display section 1 1 can be easy to be seen. 

In the liquid crystal display device of a backlight system, the conductive 
reflection plate 14 and conductive support frame 1 6 are respectively fixed to the 
reference voltage Vss of the inverter power supply circuit 1 7 by the reference voltage 
wiring 1 7B. By this, the stray c^acitance caused between the power supply voltage 
wiring 1 7A, and the reflection plate 1 4 and the support fiame 1 6, and applied to the 
power supply voltage wiring 1 7A is reduced, by which the fluctuation in the power 
supply voltage Vh applied to the cold cathode tube 13 and frequency is decreased and 
the change in the luminance of the cold cathode tube 13 can be decreased. 

Further, the power supply voltage wiring 1 7A is configured to be shorty 
whereby the length of the power supply voltage wiring 1 7A extending along the wiring 
board 15 can be decreased. As a result, the occurrence of noise based upon the 
frequency voltage/current of the power supply voltage wiring 17A on the liquid crystal 
driving circuits 15Ato 151 or power supply circuit 15J is reduced, whereby malfunction 
of the liquid crystal display device of a backlight system can be prevented. 

The invention made by the present inventors has specifically been explained on 
the basis of the embodiments as described above. However, the present invention is 
not limited to the aforesaid embodiment, and various modifications are possible within a 
range not departing from the scope of the invention. 

For example, the present invention is particularly elBFective for the case in 
wiiich a cold cathode tube using high-fi^uency voltage is used as a lamp in a liquid 
crystal display device of a backlight system, but an electroluminescence EL, etc. may be 
used as a lamp. 

Moreover, in the present invention, a liquid crystal display device of a 
backlight system may be configured by a liquid crystal display section of an active 
matrix type. 

[Efiect of the Invention] 
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The eflFect obtained by the representative invention disclosed in the present 
application is briefly explained as described below. 

In a liquid crystal display device of a backlight system^ a change in the 
luminance of a lamp can be reduced. 
4, Brief Description of Drawings 

FIG 1 is a schematic sectional view showing a schematic configuration of a 
liquid crystal display device of a backlight system according to one embodiment of the 
present invention. 

FIG 2 is a block structural block diagram of a liquid crystal display system of 
the liquid crystal display device. 

FIG 3 is a circuit diagram of an inverter power supply circuit that drives a lamp 
of the hquid crystal display device. 

FIG 4 is a schematic sectional view of a conventional liquid crystal display 
device of a backlight system that is a backgroimd of the present invention. 

In the figures, 11 denotes a liquid crystal display section^ 12 denotes a diffusion 
plate, 13 denotes a cold cathode tube (lamp), 14 denotes a reflection plate, 1 5 denotes a 
wiring board, 1 7 denotes an inverter power siQ>ply circuit, 1 7A denotes a power supply 
voltage wiring, 1 7B denotes a reference voltage wiring, and 1 8 denotes a support firame. 
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